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Abstract

Although survival rates are very useful for monitoring the effects of early cancer detection and treatment,
at present there are only limited population-based estimates of long-term survival rates in Korea. Furthermore,
published data are only available for 5-year survival; 10-year survival rates have hitherto not been reported.
We therefore analysed data from the Korean National Cancer Incidence Database between 1993 and 2007 and
followed through into 2008 to estimate long-term survival rates and trends at 5 and 10 years after diagnosis of
all cancers combined. Further analysis was conducted on the 19 most common cancers in Korea. From 1993 to
2007, the 10-year relative survival rates (RSRs) for all cancer types combined were 36.3% and 56.4 % in Korean
men and women, respectively. The 10-year RSRs for all cancers combined improved from 29.5% and 50.5%
during 1993-1998 to 39.2% and 58.9% during 1999-2007 in Korean men and women, respectively. From 1993
to 2007, the 5-year and 10-year RSRs thus improved in both sexes for the most common cancers. In the 75 years
and older group, increases of the 5-year and 10-year RSR for all combined, and for most of the major cancers
were lower than all other age groups. This study provides population-based estimates of long-term survival
and confirms improvements of long-term survivals for all cancer sites and for most of the major cancer sites.
Improvements of survival for young patients are more significant than for older patients. The results may help

clinicians and patients assess long-term prognosis.
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Introduction

Cancer has been the leading cause of death in Korea
since 1983. Over 160,000 new cancer cases are diagnosed
annually in Korea, and one in four deaths are caused by
cancer (Jung et al., 2010).

Survival of five years after successful cancer treatment
is considered to be a cure despite there being no biological
basis for this perspective. While for some cancers five year
survival may be regarded as almost equivalent to a cure,
for others, such as breast and prostate cancer, there is an
appreciable risk of death for many years after diagnosis
(Stiller and Bunch, 1990; Wingo et al., 1998).

Survival rates are useful for monitoring effects of early
detection and treatment of cancer. Short- and long-term
survival rates differ by cancer site, age, gender, stage at
diagnosis, and treatment protocol. In Korea, the five year
survival rates of cancer have been published (Jung et al.,
2007) but data relating to longer time frames are limited.

The Korea Central Cancer Registry (KCCR) began
as a nationwide hospital-based program in 1980. The
KCCR constructed the Korea National Cancer Incidence
DataBases (KNCIDB) by merging the KCCR and eight

population-based regional cancer registry databases, the
site-specific cancer registry databases (breast, ovary,
uterus, and liver cancer), and additional data from medical
records. Using the KNCIDB and other sources, such as
mortality data from the National Statistical Office, it is
possible to produce national survival rates.

In this study, we report relative survival and its
trends at five and 10 years after diagnosis for all cancers
combined and the 19 most common cancers in Korea.

Materials and Methods

Database

The Korean Ministry of Health and Welfare started
a nationwide, hospital-based cancer registry called the
KCCR in 1980. Details of the history, objectives, and
activities of the KCCR have been documented (Shin et
al.,2005). Initially, the diagnosis of cancer was classified
according to the International Classification of Diseases
for Oncology 3rd edition and converted to the International
Classification of Diseases 10th edition. The analysis
was restricted to the first primary diagnosis of cancer.
The survival analysis used 1,302,353 cancer cases first
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diagnosed during 1993-2007 from the KNCIDB, and
followed vital status until the 31st December 2008.

Statistical Analyses

The 1-year, 5-year, and 10-year relative survival rates
(RSRs) were calculated during the whole period and by the
periods of diagnosis; 1993-1998, 1999-2007. Analysis by
age groups was restricted to adult Korean cancers due to
the small numbers of childhood cancers. The age groups
were classified as 20-44, 45-54, 55-64, 65-74, and 75
years or older. The RSRs were calculated among the seven
most common cancers and represented the proportion
of patients surviving for a specified length of time after
cancer diagnosis (Figures 1 and 2).

The duration of survival for each case was determined
as the time difference between the date of initial diagnosis
and the date of death, date of loss to follow-up, or closing
date for follow-up. Relative survival was defined as
the ratio of the observed survival rate to the expected
rate; this was based on a group of people in the general
population similar to the patient group with respect to
sex, age and calendar period of observation (Brenner
and Gefeller, 1996). The RSRs were calculated using the
Ederer II method (Ederer and Heise, 1959). All analysis
was conducted using SAS version 9.1.
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Results

Tables 1 and 2 show the 1-year, 5-year, and 10-year
RSRs by cancer site and period of diagnosis for men and
women, respectively. At 1-year, 5-years, and 10-years
after diagnosis, survival rates of all sites combined during
1993-2007 were 63.0%,41.2%, and 36.3% in males, and
77.6%,61.0%,and 56.4% in females. Overall the survival
of females is better than that of males, but there are clear
improvements in survival from the period 1993-1998 to
the period 1999-2007 in both sexes.

In males, the 15 most common cancer sites were
oral cavity and pharynx, esophagus, stomach, colon and
rectum, liver, gallbladder, pancreas, lung, prostate, kidney,
bladder, brain and central nervous system (CNS), thyroid,
non-Hodgkin lymphoma (NHL), and leukemia (not in
order). The 1-year, 5-year, and 10-year RSRs for these
cancer sites increased from the period 1993-1998 to the
period 1999-2007. The 5-year RSR for prostate cancer
substantially increased from 62.5% during 1993-1998
to 78.9% during 1999-2007. Also, the 10-year RSR for
prostate cancer substantially increased from 48.5% during
1993-1998 to 63.7% during 1999-2007. The 5-year RSRs
for leukemia, oral cavity and pharyngeal, stomach and
colorectal cancers increased more than 10% from the

Table 1. Trends in the 1- Year, 5-Year and 10-Year Relative Survival for Korean Men during 1993-2007 by Site

Site Overall (1993-2007) 1993-1998 1999-2007
N l-year 5-year 10-year N 1-year 5-year 10-year N 1-year 5-year 10-year

All sites 801,519 630 412 36.3 224,093 557 33.6 295 577426 658 44.5 39.2
Oral cavity & pharynx 17,878 73.8 445 36.5 5,683 709 37.8 31.1 12,195 75.1 482 393
Esophagus 21,284 458 174 12.5 7059 395 12.6 8.7 14225 489 199 153
Stomach 190,436 72.1 533 493 57610 653 44.5 41.1 132826 75.1 576 534
Colon & Rectum 89,381 858 652 60.6 18,328 81.2 574 529 71053 870 67.5 63.4
Liver 124,117 42.1 16.5 100 37,295 335 11.3 6.8 86,822 458 190 114
Gallbladder 20,568 472 21.8 18.3 6,108 425 19.0 160 14460 492 23.0 193
Pancreas 19,781 23.7 7.8 6.2 5,134 20.3 7.6 60 14,647 249 7.8 6.1
Lung 126,167 40.0 133 104 36,127 354 110 8.6 90,040 41.8 14.2 10.8
Prostate 28486 955 756 60.0 4373 915 62.5 485 24,113 96.2 789  63.7
Kidney 14688 832 69.8 64.0 3424  78.7 63.8 583 11264 84.6 71.8 66.0
Bladder 24923 90.1 759 70.6 7,035 89.1 72.7 67.8 17,888 90.6 77.5 70.7
Brain & CNS 9,090 64.6 390 31.8 2925 628 379 30.7 6,165 655 394 326
Thyroid 13206 970 944 914 1,877 933 88.5 85.7 11329 976 957 940
NHL 18078 710 535 48.6 5,150 66.7 47.8 430 12928 728 560 508
Leukemia 15688 590 358 31.0 5,197 542 28.7 242 10491 614 399 352
All other cancers 67,748 710 51.6 46.3 20,768 65.8 45.9 41.1 46980 73.3 542  49.1

CNS, central nervous system; NHL, non-Hodgkin lymphoma
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Table 2. Trends in the 1-Year, 5-Year and 10-Year Relative Survival for Korean Women during 1993-2007 by
Site

Site Overall (1993-2007) 1993-1998 1999-2007
N l-year S-year 10-year N l-year 5-year 10-year N l-year 5-year 10-year

All sites 647963 776 610 564 170,706 730 54.6 50.5 477257 792 63.5 58.9
Oral cavity & pharynx 6,018 849 652 583 1,744 839 61.8 553 4274 853 66.7 60.0
Esophagus 1,906 49.6 27.1 20.7 646 469 22.6 17.1 1,260 51.0 294  20.6
Stomach 95961 70.7 51.6 483 28964 64.7 43.7 40.7 66997 732 553 52.1
Colon & Rectum 68,156 832 615 56.8 15617 79.5 554 509 52539 843 636 589
Liver 38,801 432 17.6 119 10,805 36.1 135 92 27996 460 19.2 13.1
Gallbladder 20454 432 206 17.5 5,757 400 18.3 157 14,697 444 21.5 17.7
Pancreas 14,838 240 8.1 7.1 3,662 218 9.1 8.2 11,176 247 7.6 6.3
Lung 42,404 464 18.6 147 10,750 399 14.5 11.6 31,654 48.6 20.0 15.6
Breast 97,218 976 858 78.1 22,594 964 80.9 732 74,624 980 87.6 80.4
Cervix uteri 62,018 933 799 76.7 25856 934 79.0 757 36,162 932 806 77.6
Corpus uteri 10,676 938  83.8 80.5 2,320 920 80.6 779 8,356 943 84.7 81.7
Ovary 17,646 84.1 60.2 535 5323 824 59.0 52.8 12323 848 60.6 527
Kidney 6967 83.6 724 67.7 1,678 804 66.2 60.5 5289 84.6 746 714
Bladder 6,085 833 67.6 62.3 1,648 833 66.4 60.9 4437 833 68.0 63.6
Brain & CNS 7,640 659 412 344 2304 634 394 33.0 5336 67.0 422 352
Thyroid 79,239 988  98.1 964 10,336 972 954 93.6 68903 99.1 986 97.6
NHL 12,807 744 585 53.6 3,378 70.7 514 46.5 9,429 758 61.5 57.1
Leukemia 12,343  58.1 37.1 334 4031 532 30.1 26.7 8,312 604 41.1 37.9
All other cancers 46,786 729  54.1 48.5 13,293  68.1 48.1 432 33493 749 56.7 50.6

CNS, central nervous system; NHL, non-Hodgkin lymphoma

period 1993-1998 to the period 1999-2007 and the 10-
year RSRs for leukemia, stomach and colorectal cancers
increased more than 10% over the same period (Table 1).

In females, the 18 most common cancer sites were
oral cavity and pharynx, esophagus, stomach, colon and
rectum, liver, gallbladder, pancreas, lung, breast, cervix
uteri, corpus uteri, ovary, kidney, bladder, brain and CNS,
thyroid, NHL, and leukemia (not in order). The 1-year,
5-year, and 10-year RSRs for most of these increased from
the period 1993-1998 to 1999-2007 except for pancreas,
cervix uteri and ovarian cancer. The 5-year and 10-year
RSRs of pancreatic, the 1-year RSR of cervical, and the
10-year RSR of ovarian cancer decreased. The 5-year
RSRs for stomach cancer, NHL, and leukemia increased
more than 10% from 1993-1998 to 1999-2007 and the 10-

year RSRs for leukemia, NHL, stomach and kidney cancer
increased more than 10% over the same period (Table 2).

The 1-year, 5-year, and 10-year RSRs for all cancers
combined and for most of the cancer sites for women
were higher than in men. However, the those for stomach,
colorectal, gallbladder, and bladder cancer in men were
higher than in women. The 5-year and 10-year RSRs for
all cancers combined and for most cancer sites in younger
individuals were higher than those in men and women 75
years of age or older during 1993-2007 (Tables 3 to 6). In
men, for all cancers combined and for most cancer sites,
the 5-year and 10-year RSRs increased from the period
1993-1998 to the period 1999-2007 by age group, although
increasing rates of RSRs among men 75 years of age or
older were lower than all other age groups (Tables 3 and

Table 3. Trends in 5- Year Relative Survival for Korean Adult Men during 1993-2007 by Site and Age Group

Site 20-44 45-54 55-64 65-74 75+

1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999-

2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007
All sites 543 457 588 454 359 499 416 322 462 365 273 396 278 241 288
Oral cavity & pharynx 663 584 705 527 419 589 40.7 340 451 340 272 367 254 220 274
Esophagus 267 231 293 193 164 217 197 135 239 162 103 185 93 54 106
Stomach 617 560 651 618 526 665 568 458 629 480 352 530 288 220 307
Colon & Rectum 684 616 713 692 608 719 680 591 710 637 546 659 51.1 450 524
Liver 193 151 218 177 111 212 169 106 20.1 136 93 153 86 66 9.1
Gallbladder 365 350 368 300 254 324 249 202 275 188 150 203 113 7.8 125
Pancreas 179 16.1 187 122 125 118 73 60 80 55 48 57 35 41 34
Lung 241 191 269 198 152 224 163 123 185 108 8.1 11.8 60 60 59
Prostate 529 441 540 740 512 796 78.1 612 820 784 638 819 703 635 723
Kidney 854 799 873 767 703 787 669 582 700 589 51.1 610 418 408 422
Bladder 892 878 90.1 86.7 81.7 892 814 766 841 725 662 753 576 553 585
Brain & CNS 51.6 485 533 329 302 341 198 176 207 128 93 139 103 1211 10.1
Thyroid 993 976 998 975 940 981 910 786 939 782 648 817 553 450 562
NHL 625 550 663 604 522 639 509 450 536 394 316 421 256 237 26.1
Leukemia 380 248 468 326 220 376 232 172 262 143 105 159 87 60 95
All other cancers 654 566 698 555 472 598 505 434 545 435 371 460 36.1 369 356

CNS, central nervous system; NHL, non-Hodgkin lymphoma
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Table 4. Trends in 5-Year Relative Survival for Korean Adult Women during 1993-2007 by Site and Age Group

Site 20-44 45-54 55-64 65-74 75+

1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999-

2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007
All sites 787 716 819 736 633 775 602 512 644 450 369 479 272 250 278
Oral cavity & pharynx 802 779 813 705 635 736 657 623 675 511 430 544 405 408 400
Esophagus 514 417 595 422 370 445 326 244 390 276 199 318 125 105 133
Stomach 541 460 587 626 525 678 614 517 672 496 362 552 246 196 259
Colon & Rectum 659 57.1 700 695 616 727 684 607 715 60.6 527 63.1 41.6 374 426
Liver 287 232 319 241 160 285 194 135 223 130 88 143 71 69 70
Gallbladder 358 312 390 316 265 347 268 208 302 186 150 201 100 97 99
Pancreas 301 345 271 123 129 115 88 72 95 54 51 54 41 51 39
Lung 250 210 268 260 174 294 234 156 270 165 123 180 114 108 115
Breast 865 81.8 885 877 820 896 844 793 863 814 757 832 653 663 645
Cervix uteri 880 86.6 89.1 824 80.1 842 786 766 80.7 672 645 689 426 419 430
Corpus uteri 913 899 920 890 855 899 80.1 747 817 653 62.1 664 479 430 494
Ovary 76.6 747 1776 612 567 628 497 415 536 370 370 366 256 328 239
Kidney 830 774 850 858 781 884 747 671 776 625 519 662 427 372 437
Bladder 845 787 873 840 864 826 795 783 803 686 617 714 458 432 468
Brain & CNS 557 495 594 426 379 447 294 273 302 20.1 188 200 17.7 112 187
Thyroid 99.8 995 998 996 98.1 999 976 915 989 90.1 803 921 652 504 68.1
NHL 712 599 762 708 590 755 589 484 637 430 393 444 296 292 299
Leukemia 40.7 300 474 367 238 437 255 159 310 168 94 199 105 115 104
All other cancers 68.8 643 714 604 502 652 51.8 409 574 474 385 50.6 42.8 394 43.6

CNS, central nervous system; NHL, non-Hodgkin lymphoma

Table 5. Trends in 10-Year Relative Survival for Korean Adult Men during 1993-2007 by Site and Age Group

Site 20-44 45-54 55-64 65-74 75+

1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999-

2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007
All sites 496 416 541 401 314 448 359 278 397 31.1 233 340 246 218 252
Oral cavity & pharynx 59.7 532 63.6 439 347 484 314 259 349 250 208 267 172 151 242
Esophagus 231 210 247 149 118 196 133 86 169 111 68 147 86 56 69
Stomach 582 528 614 578 488 635 524 422 580 428 313 482 244 196 259
Colon & Rectum 632 564 669 638 555 673 619 533 655 609 516 640 530 481 50.1
Liver 142 111 159 112 67 141 88 56 102 67 45 77 53 52 50
Gallbladder 332 31.1 359 248 207 264 213 173 237 146 120 165 107 81 98
Pancreas 137 114 147 99 101 102 53 47 46 44 38 48 41 45 42
Lung 213 168 230 16.1 125 175 126 94 143 79 60 82 47 53 39
Prostate 418 380 - 609 405 689 635 474 68.6 630 513 643 520 446 588
Kidney 805 744 841 704 634 750 595 528 56.1 536 455 623 354 359 425
Bladder 872 858 873 813 762 841 759 717 770 645 593 645 546 533 560
Brain & CNS 403 377 419 265 236 308 144 129 153 72 57 73 93 111 90
Thyroid 984 965 992 944 909 974 838 715 894 66.1 558 752 773 725 719
NHL 584 50.7 63.6 554 477 557 425 369 461 326 251 354 240 264 216
Leukemia 319 196 413 248 156 319 172 127 191 96 73 70 52 - 9.7
All other cancers 602 522 645 48.8 408 553 444 379 480 372 321 393 354 352 357

CNS, central nervous system; NHL, non-Hodgkin lymphoma

5). However, in the 5-year RSR for thyroid cancer among
men 75 years of age or older, the increase was higher than
those of age 20-44 and 45-54 (Table 3).

In women, the 5-year and 10-year RSRs for all cancers
combined increased from the period 1993-1998 to the
period 1999-2007 by age group, although increasing rates
of RSRs among women 75 years of age or older were
lower than all other age groups (Tables 4 and 6). However,
the 5-year and 10-year RSRs for thyroid cancer among
women 75 years of age or older was higher than those of
all other age groups (Tables 4 and 6).

Figures 1 and 2 show that the long-term RSRs had
different patterns according to the type of cancer among
the seven most common cancers. Risk of death after five
years among some of the cancers rarely increased, as
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compared to the general population. However, among
other cancers, especially female breast and male prostate
cancer, there was a considerable risk of death for many
years after diagnosis.

Discussion

This is the first report that details the long-term RSR
for cancer in Korea using a nationwide population-based
study. In our results, the 5-year and 10-year RSRs for all
cancers combined and for most major cancers improved
over time. Younger patients have a better outcome than
older patients, and improvements of survival for young
patients are also more significant than for older patients.
While the improvement of survival for all cancers
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Table 6. Trends in 10-Year Relative Survival for Korean Adult Women during 1993-2007 by Site and Age Group

Site 20-44 45-54 55-64 65-74 75+

1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999- 1993- 1993- 1999-

2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007 2007 1998 2007
All sites 743 675 773 686 589 726 547 463 590 395 325 423 252 232 255
Oral cavity & pharynx 734 720 725 613 565 633 590 556 607 423 334 493 373 371 459
Esophagus 474 395 490 399 362 226 275 208 332 160 96 204 51 36 7.1
Stomach 505 428 549 594 497 650 579 487 63.1 452 327 517 221 169 248
Colon & Rectum 60.7 522 647 637 566 664 627 548 664 560 488 578 415 374 41.1
Liver 236 190 261 174 109 227 119 86 135 68 49 72 51 46 58
Gallbladder 319 275 358 272 229 289 231 179 253 149 126 145 93 88 104
Pancreas 282 324 223 109 115 107 74 60 81 45 43 45 39 60 29
Lung 203 168 204 20.1 139 226 183 123 216 128 96 142 96 101 80
Breast 782 737 80.7 812 755 83.6 763 709 785 722 675 733 609 584 706
Cervix uteri 860 848 870 794 772 811 740 714 778 608 583 629 398 390 397
Corpus uteri 89.1 880 889 858 827 873 76.1 717 782 621 592 638 359 309 442
Ovary 717 699 717 511 48.1 514 395 332 420 294 294 275 238 33.6 200
Kidney 788 738 760 827 740 870 684 60.1 723 555 433 648 390 29.1 485
Bladder 818 758 852 793 830 778 739 721 756 60.8 542 65.1 429 390 449
Brain & CNS 453 413 464 345 296 404 221 184 262 160 173 148 116 156 6.1
Thyroid 994 99.1 998 984 965 996 944 880 968 80.7 709 841 593 415 755
NHL 68.6 574 738 649 534 700 520 414 593 354 325 351 271 269 285
Leukemia 367 264 444 316 192 406 208 124 274 98 54 111 94 105 87
All other cancers 63.6 595 663 53.1 443 56.7 445 346 51.6 40.7 333 438 404 394 346

CNS, central nervous system; NHL, non-Hodgkin lymphoma

combined was 9% to 10% for both males and females,
that for patients aged 75 years or older was approximately
3%. Several studies have reported poor survival and the
need for different treatment strategies for older cancer
patients (Newcomb and Carbone, 1993; Goodwin et al.,
1996; Chen et al., 2003; Brenner and Arndt, 2004; Ito et
al., 2007; Storm et al.).

Long-term survival has two important implications.
First, 10-year survival will reflect the positive advances
seen in cancer care including earlier diagnosis and more
effective therapy. Second, as rates of other major causes of
death have been declining, life expectancy at the average
age of cancer onset has risen, making long-term survival
estimates more meaningful.

There is substantial variability in short- and long-term
survival which is dependent on the form of cancer. Some
cancers including gallbladder, pancreas, lung, thyroid and
leukemia, have declined slightly between the 5 and 10 year
periods under analysis. But, cancers for prostate, breast,
and brain and CNS have consistently declined.

The improving survival rates can be attributed to early
detection, as well as improved treatment (Gondos et al.,
2009). To interpret trends in survival for cancer, we must
consider not only the trends in survival but also the trends
in incidence and mortality (Dickman and Adami, 2006).

Widespread use of the Prostate Specific Antigen (PSA)
test in Korea may have led to the diagnosis and treatment
of many asymptomatic prostate cancers that might never
have been diagnosed during a man’s lifetime (Evans and
Moller, 2003). Age-standardized incidence and mortality
for prostate cancer increased from 1999 to 2007 (Jung et
al., 2010).

In both men and women, survival for stomach cancer
increased (Tables 1 and 2). Age-standardized incidence
and mortality for stomach cancer decreased from 1999
to 2007 (Jung et al., 2010). Korea has carried out a

nationwide stomach screening for men and women aged
40 years and older, with esophagogastroduodenoscopy
(EGD) or upper gastrointestinal (GI) series, which may
have led to early diagnosis and treatment of stomach
cancers.

Survival of lung cancer increased slightly in both
males and females (Tables 1 and 2). Lack of progress
in early detection and treatment can explain this small
improvement in the survival rate of lung cancer (Dickman
and Adami, 2006).

Survival for liver cancer increased (Tables 1 and 2).
Age-standardized incidence and mortality for liver cancer
decreased from 1999 to 2007 in men and women (Jung
et al., 2010). More patients are being diagnosed with
asymptomatic disease via active screening employing
serum alpha fetoprotein testing, abdominal ultrasound,
and diagnostic imaging, and aggressive treatments
including transplantation and resection of localized-stage
tumors appear to be improving long-term survival in the
US (Altekruse et al., 2009). Korea has also carried out a
nationwide liver screening for men and women aged 40
years and older who were at high risk for liver cancer,
such those with liver cirrhosis, HBsAg positive, or anti-
HCYV positive, together with alpha-fetoprotein (AFP)
and ultrasonography tests, which may have led to early
diagnosis and treatment of liver cancers (Yoo, 2008).

Survival for female breast cancer increased (Table
2). Age-standardized incidence and mortality for breast
cancer increased from 1999 to 2007 (Jung et al., 2010).
This trend is attributable to several factors (Dickman and
Adami, 2006); the main reason for the increase in survival
is due to early diagnosis by means of mammography
screening and widespread use of systemic adjuvant
treatment with chemotherapy, anti-estrogens or both
(Berry et al., 2005; Elmore et al., 2005).

Survival for colorectal cancer increased (Tables 1

Asian Pacific Journal of Cancer Prevention, Vol 11, 2010 1463
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and 2). In the US, incidence and mortality for colorectal
cancer decreased and survival for colorectal cancer
increased. Their favorable temporal trends in colorectal
cancer survival reflect real progress, probably with
approximately equal contributions from improved
surgical technique and from preoperative radiotherapy
(Dickman and Adami, 2006). In Korea, improved surgical
technique and preoperative radiotherapy would contribute
to improvements in survival. However, age-standardized
incidence and mortality for colorectal cancer increased
from 1999 to 2007, and the main reasons behind this
may ensue from a change in general nutrition in Korea
where diets are now higher in energy (Park et al., 1996;
Jung et al., 2010).

Long-term RSRs, which are followed up for 15 years,
show that the 5-year survival rates cannot be equivalent to
a cure in several cancers such as male prostate and female
breast cancers. A previous study also reported similar
results in the US (Wingo et al., 1998).

There are a number of limitations in our study. Firstly,
we have only 15 years follow-up, which is relatively
short for estimating long-term survival. Secondly, for
cancers with a poor prognosis, such as pancreatic cancer,
the numbers of survivors are too small for a reliable, 10-
year survival rate. Thirdly, long-term survival should be
interpreted with caution. The 10-year survival rates are
based on patients who were diagnosed and treated at least
10 years ago and do not completely reflect the most recent
advances in treatment. Also, we did not collect information
on detection methods, coexisting morbidity, or treatment
protocol and, therefore, interpretation of survival trends
is limited.

In summary, among Korean men and women, the
5-year and 10-year RSR for all cancers combined and for
most major cancer sites among females and younger males
are higher than those of older males. Also, the 5-year and
10-year RSR for all cancers combined and for most of the
major cancer sites improved over time. In patients 75 years
or older, increases in the 5-year and 10-year RSR for all
combined and for most major cancer sites are lower than
all other age groups.

Cancer has become a very important public health
concern in Korea, and the cancer burden will continue
to increase. The results may help clinicians and patients
assess long-term prognosis and can be used as an important
source to effectively plan and evaluate the cancer control
program in Korea.

Acknowledgments

The authors would like to thank the Ministry of Health
and Welfare, Ministry of Government Administration
and Home Affairs, National Statistical Office, and the
National Health Insurance Corporation in Korea for the
administrative help provided. The authors declare no
conflict of interest.

1464 Asian Pacific Journal of Cancer Prevention, Vol 11, 2010

References

Altekruse SF,McGlynn KA, Reichman ME (2009). Hepatocellular
carcinoma incidence, mortality, and survival trends in the
United States from 1975 to 2005. J Clin Oncol,27,1485-91.

Berry DA, Cronin KA, Plevritis SK, et al (2005). Effect of
screening and adjuvant therapy on mortality from breast
cancer. N Engl J Med, 353, 1784-92.

Brenner H, Arndt V (2004). Recent increase in cancer survival
according to age: higher survival in all age groups, but
widening age gradient. Cancer Causes Control,15,903-10.

Brenner H, Gefeller O (1996). An alternative approach to
monitoring cancer patient survival. Cancer, 78, 2004-10.

Chen H, Cantor A, Meyer J, et al (2003). Can older cancer
patients tolerate chemotherapy? Cancer, 97, 1107-14.

Dickman PW, Adami HO (2006). Interpreting trends in cancer
patient survival. J Intern Med, 260, 103-17.

Ederer F, Heise H (1959). Instructions to IBM 650 programmers
in processing survival computations. Methodological note,
10.

Elmore JG, Armstrong K, Lehman CD, et al (2005). Screening
for breast cancer. JAMA, 293, 1245-56.

Evans HS, Moller H (2003). Recent trends in prostate cancer
incidence and mortality in southeast England. Eur Urol,
43,337-41.

Gondos A, Bray F, Hakulinen T, Brenner H (2009). Trends in
cancer survival in 11 European populations from 1990 to
2009: a model-based analysis. Ann Oncol, 20, 564-73.

Goodwin J, Samet J, Hunt W (1996). Determinants of survival
in older cancer patients. J Nal Cancer Inst, 88, 1031.

Ito Y, Ohno Y, Rachet B, et al (2007). Cancer survival trends in
Osaka, Japan: the influence of age and stage at diagnosis.
Jpn J Clin Oncol, 37,452-8.

Jung KW, Yim S, Kong HJ, et al (2007). Cancer survival in
Korea 1993-2002: a population-based study. J Korean Med
Sci, 22, S5-10.

Jung KW, Park S, Kong HIJ, et al (2010). Cancer statistics in
Korea: incidence, mortality and survival in 2006-2007. J
Korean Med Sci, 25, 1113-21.

Newcomb P, Carbone P (1993). Cancer treatment and age: patient
perspectives. J Nal Cancer Inst, 85, 1580.

Park B, Lee M, Ahn Y, et al (1996). Nationwide incidence
estimation of colorectal cancer by subsite of origin in Korea.
Korean J Prev Med, 29, 555-64.

Shin HR, Won YJ, Jung KW, et al (2005). Nationwide cancer
incidence in Korea, 1999~2001; First result using the
national cancer incidence database. Cancer Res and Treat,
37,325-31.

Stiller CA, Bunch KJ (1990). Trends in survival for childhood
cancer in Britain diagnosed 1971-85. Br J Cancer, 62,
806-15.

Storm HH, Kejs AM, Engholm G, et al (2010). Trends in the
overall survival of cancer patients diagnosed 1964-2003 in
the Nordic countries followed up to the end of 2006: the
importance of case-mix. Acta Oncol, 49, 713-24.

Wingo PA, Ries LA, Parker SL, et al (1998). Long-term cancer
patient survival in the United States. Cancer Epidemiol
Biomarkers Prev,7,271-82.

Yoo K (2008). Cancer control activities in the Republic of Korea.
Jpn J Clin Oncol, 38,327-33.



